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This listing of claims will replaue all prior vprsinns, and 
listings, of claims in the application: 

Listing of Claimn : 

Claim 1 (currently amended)! A superconductinq magnet 
electrical circuit comprising: 



(a) a superconducting coil : assemblage including a plurality 
of spatially separated and geometrically zyrnmr+r^ m ^ in toagnet 
coil portion* uuiJiiei:L«ri in .se.ries'to form at least one main coil 
series circuit and a plurality of spatially separated and 
ae . gmetruvm v s v ,mhihI r jr . secondary Magnet coil portions connected 
in series to torm at least one secondary coil series circuit so 
th*\: snid main coil or said g a condarv coil circuit will have an 
exact aame curre nt in the coils during a r ruench. Wpin a 
■Int.Rranl-lve forces among tha r.n jii Bvmmatricallv balanced : 

0>) t;L least one temperature limiting circuit connected 
with the supcrconductinq coil assemblage selected from the qluu P 
consisting d quench h^ter circuit or a quench resistor circuit; 
and 

(c) a superconductive switch coupled with the 
superconducting coil aasemblagm, * 
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Cldiiu 2 (uriginal): A superconducting magnet electrical 
circuit according to claim 1 wherein aaid coil portions are 
essentially c:nni£>leLely in contact with a fluid cryogen. 

Claim 3 (currently amended);. The superconducting magnet 
electrical circuit according to tlaim 1 wherein the 
superconducting coil assemblage hais at least two geometrically 
symmetric main magnet coil portions connected dir*r:i 1 y ± n 
series to form the main coil series' circuit so the current in the 
eoil3_within_one aeries circu.it is ■ fnr.M l Lu ht* hh P aanm under 
normal and quench conditions and It-he interac t ive force w ith the 
Other coils remains balanc ed rini;^ a mifinr.h . 

; Claim 4 (currently amenited) ; The superconducting magnet 

electrical circuit according to claim 1 wherein the 
superconducting coil assemblage* hat* at least two creometrically 
symngtric secondary magnet coil portions connected directly in 
3erie3 to form the secondary mil.-. spiles circuit so the current 
in the colls within one series circuit j fl fo r ced to be th<y same 
^i e - r normal and quench gondii inrjy'^n d t-.hu inf-.Rrar.rl ve fnrr* usth 
the gth^r colls remains balance d during * 

claim 5 (original): The superconducting magnet electrical 
circuit according to claim 1 wherein the secondary nugn*! r;.oil 
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portions carry current in an opposite direction to the main 
im^gi'iAi: c.:o i 1 pur Lions. 

Claim 6 (original): The superconducting magnet electrical 
circuit according to claim 1 wherein the secondary magna L coil 
portions form a shielding coil positioned to prevent stray 
magnetic fielda from escaping the* magnet assembly. 

Claim 7 (currently Amended);;. A siipfirnonrJuni- i ny rnyynel 
slecurical circuit comprising: 

(a) a superconducting coil 'assemblage including a plurality 
of spatially separated and nHnm etrinallv svmTnetrlr main magnet 
coil portions connected in series to form at least one main coil 
series circuit and a plurality of, spatially separated and 
geometrically symotric secondary magnet coil portions connected 
in series to form at Ibasi. Uf >* secondary coil series circuit so 
that said main coil or eaid se condary coil circuit will havs *r> 
exact same current in t.hft <:oils during a quench ._ keeping 
interactive forces among the co ila symmetrically Wfl TUTftri- 

(b) at least one quench heater circuit with a plurality of 
quench heaters fiorm*r:t.Hcl Ln parallel with the superconducting 
coil assemblage; and 
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(c) a superconductive switch coupled with the 

Cldiiu 8 (uriyAridl) : Thy yuj.>etfCOndiir:ti magnfit electrical 
circuit according to claim 7 wherein at Icaot one quench heater 
Is positioned in thermal contact. v with the main magnet coil 
portions and at least one quench 'heater is positioned in thermal 
contact with the secondary magnet coil portions . 

Claim 9 (original) : The superconducting magnet electrical 
circuit according to claim 7 wherein the number of said heaters 
connected in parallel with each df, said sepaxatod main magnet 
coil portions is at least equal to'. the number o£ said main magnet 
coil portions being protected. 

claim 10 (currently omende'd) ; The superconducting magnet 
uleuLriudl cLi'ouiL according to claim 7 comprising aL leasL 
two quench heater circuits with each circuit having a dittcrcnt 
current decaying profile ducinn * au#hc.h. 

Claim 11 (oiigiudl): The BiaperuuiiduuLiiig iridgneL electrical 
circuit according to claim 10 wherein each quench heater circuit 
coiupiistis dL l«dbL Lwu qubiiLih healers. 
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Claim 12 (currently amended):'' A superconducting magnet 
electrical circuit comprising; 

(a) a superconducting coil ; assemblage including a plurality 
of spatially separated and nftiiMftl r i r_M 1 1 v wymmHlrif: nidJ.n uidymeL 
coil portions connected in ocrios to form at least one main coil 
snriH.s i:iri.:uU and d plurality of spatially separated and 
geometrically aymmetric secondary, magnet coil portions connected 

, in Kf-riHs tn form at least one se'eondary coil series circuit so 

that said main coil or pa id aecondarv coil circuit will have an 
pxarf sa me current in the coils durino a quench, keep ing 
interact ive fores g among the coila , symmetrically balanced : 

(b) at least one quench resistor circuit connected in 
parallel with the superconducting , coil assemblage, said quench 
resistor circuit having a plurality of quench resistors coiniecLed 
In series or in parallel with eacft other; and 

, , .. (O d yuper conductive switch coupled with the 

*'* superconducting coil assemblage. 

Claim 13 (currently amended):' A superconducting magnet 
electrical circuit comprising; 
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(a) a siipftrrrtwluuihicj coil assemblage including a plurality 
of epatiallV separated and geometrically svmm^Hr main magnet 
coil portions c:miii*r;.ied in series to form at least one main coil 
series circuit and a plurality of spatially separated and 
geometrically a Y m.n W i n'r secondary magnet coil portions connected 
in scrico to term at least one secondary series circuit *u u,hi 
fiHid main coil or said secondary cdil cirmn t will have an exact 
s ame current in th e, coils during ; a cmanr.h. fa m Un l..iMr,Hiu. 
■r.r.n-ws amonc the colls symmetrically balanced * 

!b) at least one quench heater circuit with a plurality of 
qenerally identical quench heaters -coiiuec Led i.n paraHal with the 
superconducting coil assemblage; ■ 

(c) at least one quench resistor circuit connected in 
parallel with the super conducting cni 1 assemblage, said quench 
resistor circuit having a plurality of generally identical quench 
resistors connected in series or -in par-all «1 with each other; and 

(d) a superconductive switriv coupled wiLh the 
superconducting coil assemblage. 

Claim 14 (currently amended) 1 ; h superconducting magnet 
electrical circuit comprising: 
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(a) a superconducting coil assemblage including at leaat two 
spatially separated and geometrically symmetric main magnet colly 



uunnected in seriea to form at letfst one main coil serie3 circuit 
and at least two spatially separated and geometrically symmetric 
H6ii;uiiddry aidyiitsL coils connected in series to form at least one 
secondary coil series circuit, said coils being essentially 
completely in c:oriLauL wiLh d Iluid crvocre n. so that said main 
coil or said secondary coil circuit will have an exact samg 
ciurrttrit: In thft coils during a aumAh, leaning interactive forcea 
among the coils symmetrically balanced ; 

(b) at least one temperature, limit in q circuit connected in 
parallel with the $ upe ecu r u.lu t.: Ling ' CO "1 1 a.safimbl age, said 
temperature limitinq circuit selected from a first group 
consist iiiy of d quenuh hedLer circuit comprising a plurality of 
quench hcatcro connected in parallel, and a quench resistor 
circuit comprising a plurality of quench i L v rs c':nririer:t.ftd in 
parallel or in ccrico; and 

(c) a superconductive switch coupled with the 
Huperi;ondut:Liiiy cuil aaatiuiLldga . ' 

Claim 15 (cuiTejiLly amended): A superconducting magnet 
electrical circuit comprising: 
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(a) a superconducting coil i assemblage including at least 
two spatially separated arc] geometrically symmetric main magnet 
cciie connected in series to form at least one main coil series 
r:li(Miil. At\d *\ I.wu spAl i^l ly/.sepa r^l.ftd anrl aeomfttr i nal 1 v 
symmetric secondary magnet coils connected in series to from at 

• r t J*fd*l uiie yyr..rj[idd£y cr.ul series circuit, said uoily being 

essentially completely in contact 'with a fluid cryoacn , so that 
■y^j'd wtct in coil m bald secondary coil circuit will have an exact 
game cur rent in the coils during 'a quench, keeping interactive 
forces a mong the, coils symmetrically balanced ; 

i ■ 

(b) at least one quench heater circuit with a plurality of 
quench heaters connected in parallel with the superconducting 
coil assemblage wherein at least ,one quench hearer is positioned 
in thermal contact with the main -coil portion and at least one 
quench heater is positioned in thermal contact with the secondary 

' magnet coil portion; and 

(c) a superconductive switch coupled with the 
superconducting assemblage. 

Claim 16 (currently amended)":"- A superconductive magnet 
electrical circuit comprising: 

B IPbJ/twMVi n il .VAl/FNfWRWT . \Ok — 9 h 

Received from < 15163659805 > at 10/8/03 8:31:09 AM [Eastern Daylight Time] P; '.' 



OCT-08-2003 08:37 COLLARD&ROE 151636598£ 

;' ' (ri) ri Kup«n:nruluc:Ung c:a i ] jas^HmblrtgH i ncluiiiny dl. ledsL 

two spatially separated and aeom^trli&allv jsymmetric main maqnet 

r:nils i:cinfiHi:l *rj in *er.ie* Lu luritt dl ledsl one in^ I n mHijnfct. noil 

scries circuit and at least two spatially separated and 
neo.'uel rically a y nune t r i c secondary magnet coils connecLed in 
ccrico to torm at least one secondary coil serieo circuity aaid 
' coi.Ks being essentially coTnplstfily in contact with a fluid 

crvooen, so that said main c oil 6r said secondary coil circuit 
wi.i have an exact same current in 'the coils during a quench, 
keeping interac tive forces amoncr ithe coils symmetrically 

(b) at least otif. qnftnch heater circuit with a plurality of 
generally identical quench heaters connected in parallel with the 
sunwrennrinnting coil assemblage ^herein at least one quench 
heater is positioned in thermal contact with the main magnet 

< •> 

(f:) ri\ l*d*L one quench resi'stor circuit connected in 
. : poralicl with the superconducting 'coil assemblage, said quench 

! reaiaLur circuit having a plurality of generally identical quench 

resistors connected in series or; in parallel with each other; and 
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(d) a superconductive switch 1 coupled with the 
superconducting coil assemblage. 



R'^WVXuiir.JmMEKPHEWT.lOA^ " 11". 
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